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ABSTRACT

The reactivity of AHI-5 sorbent was examined. This sorbent, consisting of 75 w% Fe,O3, 15 w% ZnO,
and 10 w% inerts, was obtained from the Research Triangle Institute (RTI). The objectives of this
project are to study initial reaction kinetics for the AHI-5 sorbent-hydrogen sulfide heterogeneous
reaction system, to investigate effects of concentrations of hydrogen sulfide, hydrogen, and moisture on
initial dynamic absorption of H,S into the sorbent, and to evaluate effects of temperature and amounts of
the sorbent on initial dynamic absorption of H,S into the sorbent.

Experimental data on initial reaction kinetics of hydrogen sulfide with the sorbent were obtained with a
0.83-cm® differential reactor. The sorbent in the form of 70-nmm particles are reacted with 9000 — 18000
ppm hydrogen sulfide at 350 -500°C. The range of space-time of reaction gas mixturesis 0.071 — 0.088
s. Therange of reaction duration is4 — 10800 s. The pressure of the reactor is maintained at 40.7 psia.
Most reaction of H,S with the sobent appears to occur for the first 180-second reaction duration. The
controlling steps for the initial absorption of H,S into sorbent particles are surface reaction of H,S with
reactive sites of sorbent particles and intraparticle diffusivity of H,S through pores of the sorbent. A
reaction equation was applied to experimental data to obtain both intraparticle diffusivity values of H,S
and reaction rate constants of H,S with the AHI-5 sorbent

Initial absorption of H,S into the AHI-5 sorbent is affected with absorption temperature for short
absorption duration of 4 - 180 seconds. The range of surface reaction rate constantsis 0.16 — 1.2 cm/s.
The range of intraparticle diffusivity values of the sorbent is 0.0002 —0.0029 cm/s. Surface reaction
rate constants, obtained from the reaction equation, are applied to the Arrhenius equation. Surface
reaction rate constants appear to agree fairly with the equation in the temperature range of 350 —475°C.

Experiments on effects of sorbent amounts on initial dynamic absorption of H,S into the sorbent were
conducted for the reaction duration of 4 — 180 seconds at 450°C and the space-time of 0.076 s. Amounts
of the AHI-5 sorbent affect slightly initial dynamic absorption of H,S into the sorbent in the sorbent
amount range of 0.005—-0.02 g. The range of surface reaction rate constantsis 0.86 — 1.11 cm/s, and the
range of intraparticle diffusivity valuesis 0.0018 —0.0025 cmé/s. The concentrations of both hydrogen
and moisture were maintained at 10-volume percent. The concentration of H,S was maintained at 18000
ppm. Absorption of H,S into the sorbent increases with decreased amounts of the sorbent in the reactor.
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